
(!2)1*«ftt*ft|t|lc»^lxT»P*4ifcHBttB 



09) ntKtottmmtmK 

(43) BK5»B3B 
2001 ^9 27 B (27.09.2001) 




Mil 



PCT 



(10) SIR' 

WO 01/71069 Al 



(si) ®®ttft#® 7 : 

(21) 

(22) BBUHB: 

(25) mmmmoms: 

(26) m^mcomm: 



C30B 29/06 
PCT/JP01/02161 
2001 *£3fl 19 6(19.03.2001) 

B*5§ 



(30) Sfclt^-*: 

4#Hl2000-83030 2000 ^3 23 B (23.03.2000) JP 

(71) aiHAr*H*»<*"Ca)fflSBlCO^T;: 

^^ftjC^tt (KOMATSU DENSHI K1MZOKU 
KABUSHIKi KAISHA) [JP/JP]; T 254-0014 ttftjllft 
¥SrfTrai^3Ti25»l#Kanagawa (JP). 



(72) aBM#;fc«fctf 

(75) »W#/HJ«A r*H^ - 3^ro>*j: = 

(NAKAMURA, Kozo) [JP/JP]. gfl#*&Bg (SA1SHOJ1, 
Toshiaki) [JP/JP]. +55HJt ~ (TOGAWA, Shinji) [JP/JP]. 
^$#1 (KOTOOKA, Toshirou) [JP/JP]. ftj BB at 
(MAEDA, Susumu) [JP/JP]; f 254-0014 WSf Jll!£¥il 

Kanagawa (JP), 

(74) ttmA: IE#H£(SHOBAYASHI,Masayuki); T 171- 
0022 3KK»eaEffii6»3TSl8#34# Mvf^ 
/W ^701 Tokyo (JP). 

(81) fi^dfUrt;: KR,US. 

(84) Sj£Hflfi*;: 3-ny/WWf(DE > IT). 



(54) Title: METHOD FOR PRODUCING SILICON SINGLE CRYSTAL HAVING NO FLAW 
(54) *tt<D«ft: ftftPfittS/'J =1 >H$S B a B a>S£;fr& 



(57) Abstract: A method for producing a silicon ingot having no flaw over 
a wide range of region with stability and good reproducibility, wherein when 
a silicon single crystal (11) is pulled up from a silicon melt (13), the shape 
of a solid-liquid interface (14) which is a boundary between the silicon melt 
(13) and the silicon single crystal (1 1) and the temperature distribution on 
the side face (1 lb) of a single crystal under being pulled up are appropriately 
controlled. 
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satt±<«a^5i**Btt*i-5 0 s/y a^ufctt (13) *»t>i/ 

(1 1) &3l*±tf5fc*>fco-C\ 5/y a yfttt (1 

3) k5/ya^nitt* (in ©*ff-cfcSH«*Bi (14) © m « 

9l*±lf*t>©¥«"Aottia5 (l lb) It fctt © H 
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2X¥3-K&tfte<©B&f§|;:-3lvci±, TZtomfrthZ 
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[2] Wtikli%ftiL^Wi%.Wk(0 S F ; Oxidation Induced Stacking Fault) 0 
[3] te^na^y = ^#&^LT±Cfc£#;ib;ft,TV>5&ft : ??;** 0 

[i] ritftaae^av^^tcw:, *>y =*^ttfttt£?Lii»i:&!K *v k^rb© 

[ii] tit, *zi*t>j$.&T&&&mKZb. m&<Dtt-mtt%:\z.v ^?vt\z.o 

[iii] MM^II^C^i:, lly^OSF©m«'>U y V^tfcO 
SF^<£^fii]Ki|te&*7;**#£C, OS Flf|SOrtffl!|{Cfi^^ K£ 
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[iv] ^(^MS^iCSh *gA±fcfcteti^7;**as£Cfc«i§£fc 

So 

|?8-3 3 0 3 1 6^f8 (^T^ r^ftlfUtT* 1 J it^. ) Kfc^T, 

mxfo <n *s y 3 ^*£A Sr»3t-f 5 *«fesJ$M * tbfco 

tf*3§S£V(mra/min) it, U = V©lt^^P) 13 0 Ot©K©i*^l(D^i 
rt©fflg4Dffi<&¥*&fcG0C/inm) t Ltzt V/GT** £ *l* Jt# 0 . 2 0~0. 
2 2mmV < Cmini:^5 e fc 5^^J^LT^ B B B ^§|^±{fn«, -*-f7/^i?r 

G#¥&#l*Jfc*&-T?*>fttf* #]xJ*G=3. 0^C/mmtf>t#s 31 
#±»fjS£Vtt, 0. 6 3 + 0, 0 3 mm/rain^ => V h n— ^^iXliiV^ k\£ 
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ClLfct MMBtt-tfo t/iotLi 5©-C£>5, £*bMu G©fild» 

So 

[2] G^5|#±{fcf.(c^b-r-5w fc. 

left, ^*»CfT«IR^5fe««:< o£*k *fle«fcKJ£BTIBfc/<? 

1 - 1 9 9 3 8 (»T, r&fclflJfTfe 2 J i:V^9, ) fctt, 

SO ttllfttliiitfc^^x., tt*<f»'t?©tt/hfc*tf©*fcOSFtt«r 



■I •) 
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4 

[a] ffirtOWG^3t)/nim5(5^T?fct) , G edge^G centerRflflSl. 0 °C/mm^ 

xh%z.t (/£*3, g edgef*. MWififflottj&ffl&i^eoytt-cfc*. , G 

centers, ^<bM<Dm^^UM^S^i<OW-^Xh So V OSF close (4, ?|# 

■So ) o 

Cb] V£ V 0SFcloS8 ±0. 0 2 mm/min TO V &V 0SFclo „ ± 

O.Olmm/min iC^J^i-^ r. <b 0 Sfctfte., 

[c] «#NliP«rb-C¥l$ft09l#±»f Zft 0 tCtfeot, *©«»s6S*sp« 
»-C*>!9x tf>o, -toa»»«*S2'000G£t±-C*>5ri, 

^fcTUfrtt 2 (Cfc^TG edge G center 0 0 C/mm*?igj £ 

V^V OSFcloso ±0. 0 2am/minfc1W#Pi-$£ *3 4 V £ 

VosFcio 5 .± 0.01 mm/minlCflJ^'f 5 £ i 14, ^ftlTlltf* 1 lSl&<D|§fg<£>$5iart 
T*<fetK tffc B5rt© 3 P*&GS:3 , C/iBm*imit It, {gfi£*)MEt Lfc 

HiC, #M^P 1 1 - 1 9 9 3 8 7 -£4**8 r^fijfr^ 3j 

5, ) -CI4, OSF«St-&*ftV^^»3B*0»5S*ife^«**tL"CV^<5 0 r 

SS^teSfefi<D8l#±tfifeftf4, G<Z>Brt-eoa£^Sr (Gmax-Gmin) /Grain # 

«£>$5lffiftT-fc'9 , &#Wfc#fe#l»*$;ftTf4Wi:v\ tit, ^co^^q 
fy*T*3fc*^£;ftT^$G©tel4£?IMfctf (FEMAG) J; D P>tLfc 
t>O-Cfc0, Gt4, mttm*h%ZAs<DZk¥®%faX*<Dftm<DMfa*:<Oi><D 

tit, ^1 1 - 7 9 8 8 9*^f« (£1T, r^^pfijtr^, 4 j tv^5. ) 
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J:3ftt§*§\ Gte^— bt£ «9 G edgei G center £: fl* 0 . 5 t/mrajfcfiSI i 4 <9 ^ 
L/&>U ^^^tL^GOfifi, ^flJfT^3 i: |iTOcfcf?y?#T (FEMAG) 

l^u mzm.w\.x%tz£ sk, Gte^j^sititf*^* tmt-rzw} 
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6 

si # ± if * © ¥*& £ ©flu ® (c*3 5 t , <d m& * mm tcwsE*- 

ZZX\ rgttffBiOJEMKj iv^ott* ^^yi^gjkfCv/yny 

i 4tt, ixy ayjjMNi 1 1 1 i 3t<Dm&k Lxfem 

t5wi^"C#5. r«i5*HWffil4li, ifcfio^ (HI 2 5 A) fc 

Ti-aw#-a- (H2 5B) t^So i^iotii, fcmzte 
(H250 &tthmzti;z>&?tem& (02 sd) thz* 

ai'BfcScl 3©SJ«fEtv^5 fcOttfWfli-t'Sr k^m^:h<DXh^tc 

bp*>, g («i^[Ri©3e*rt©a«4gffi©w) ommtmm 
el< ^$iLft< x\-ZG<Dma<D^m&jEmzn 0 z. tnx^t^\ iot, 
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7 

Z.Z.XWZ.\$, V/G<Z)Jt£0. 20~0. 2 2nunYCmin{J:Sa8't" -5 £ 1^5 iU 

m^tzm±^nx^^^t^^tmmttj:<>x^tc(Dxh^^ *&wx 
ztih<Dmt^x^x^v ^ymmomm^mtL, m&tBw&vw&fc'r 

z.z.x, f&mm&2 ste-fi&MatiJ-tf^uttxmj&ztis ^v=^>( 
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8 

1 3%frt><Dm&$f&*mmirzz. t»cj:oT*is* 1 1 (ommi i b©a«w 

S£*f ? tWT-foS^, Mi&#2 3 l l &fcDHA/-CS:lI$ 

Tli@^#®Oil5$ (IH2 6 0h) ftfflffll • Wfitt, ¥&fl#Wfcfc!)©/vyji|? 

g£)@2<£>¥*&) CDfP#&FEMAG (F.Dupret, P. Nicoderae, Y Ryckmans, 
P. Wouters, and M. J. Crochet, Int. J. Heat Mass Transfer, 33 1849 
(1990) ) Kio-CfroTV^o *©ff«#Sstt, * jx h ;/-:/rt<0!?M®|* t 

t?©^ <d& fa * <d h <d # mm <d& a t at j& u -c v n 5 ^ 5 a> t> w *>-e Wt 4 
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<D^^m(DW-^i) (Dfttitftfwfcmk vxm*Lx\,^6G tomm*. s 

^\c^h/ubMft^X^^bitm^^M< > S^fotU o b-tZ>t£b\f. 

i\z&z&w*mMvitm&\z., ¥fmn%.<D$&mxfH£)nx^^z> v, v/gkhw 

r v * 5 & ft & A tt , fc 4 fc * M L fc 5 H« 1MB *5 »t 5 » 

Xh, ZZ\atM%m£mmhfr*Q^*tiX^Zb^oZbfct£5<DXhZ^ 
H*fc* 0- 3 3 0 7 1 3^- (SftfcB&W) |C»4, -a-h?/!' 

vtt&<Dfrb%z& ? ^'&M*zmmi-z>jTmmm&iix^z> 0 

{1, V/G #0. 1 6~0. 1 8mmV^C rain T'fcot, Gedge / Gcenter <Dtt% 
[**9i©IKa] 

#S§i«ibcDW2El££ J£A©tt#faia£$JEG«:fc£'*-SS*Mu *£A 




WO 01/71069 ^W/JPOl/02161 



1 0 

mmz*Ltch<Dx*hz> 0 m i ic^^tL^ i pic, ^oj: 5&f6^j&MSt;: 

&b1-Z>z.ki>x%Z>o 

m 2^7jk$tiz>£ o in i <Dr*$kz&iz.Lxm%iRmMft&^*- 
wbu W£k*>bx<Dm&Rffi<DWi ftmffiom&R&nz torn 

(WT> r@^#®<Dfi;^J iV^5o ) &s -2 0mm ^ib+2 0mm $. X\ 5 

$ki, r@^#®(D«^j tco^Tfi, -eft^m^fti-m^-f EI2 6M 

<t LXMfeZtlZ) o 

tit, nmLtz^m^ t(x) «\ (i) -e-£x.fc e 

T(X) K = 1685 K-1.78 X+ a X (X-400) 2 - ^ ( 1 ) 

iwf, X\-±mifc&Mfrb<DmM (mm) X& D > T (X) \tm&n®frb(D 
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1 1 

r©^K:*5tt.5@i£#ffl-C©i&g*Jffirt: % G„=- (dT(X) /dX) x=0 t 
•fZk* G 0 = 1.78 +1.6 x 10 s a-e^£;M5 0 t^-C'afDait), MAO 
®©G 0 ©fit£l. 5 ^b5.0 r/ram £T\ 0.5 °C/mm ©P^PI-C-5- X.fc 0 
&fi % 400mm ©Wis} £ U, ^Utt^te 210 mm £: L1t 0 

HUfi, lll*l£#®©rii$ Sr$tW£: L, HfM®© G (&&5\±l? #[6]©M 

# £ © & A * iC? © G © « ft ^ £ ^ t fct> © 1? h 5 c 
<H«JH5©ft£fc*&*«E:l3J:tfl£**'fc©G> 
@$#®©i§5£tc«fc "9, SftAf^WG Gft*3l±tf#[Rl©fig4gE. ^TIH 

OT B t^Hi:, 1 3 5 0 < C*"T?©®«4gffiSrJSt*1-5t©'Cfe*), 

»*^EGfcift**to©aL*$lEi:©Jfc# 1 K5fi< , *>oG#JS-T*5*# 
@^ffi»$*iiJv^H^^:t*{|l!lffi©SlSE4gES: 4-^.5^5**) 

LX^ZiK ^©l+»^m (0 5) Sr#fl8-t-5ix *r*U±&M®© 
r©ft»^m^#fii-rar iiaot, @M#ffi©ft£ h^Wv^-frfcfi, ft 

*S*3JS#^»-t-v^ LTV^5* % *ffi©H$Sri«<IS!^U$^.-rixfis ft®££J 
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1 2 

fc 0 4*3, @j£#B<Diti£ (026©h) ¥fi^FWfcfcDO/uyjI?<0|Hlte 

mhtc. tilt, faghMffi (026©ilb) <DM.£*}mi*. M&m 
m®& (MZ.t£. 1212 7toM&mft2 3) ©ttffia»&*>»3K:J:0»l«ELfc. 

&Bfc*m5fcte«©##fc» Secco x y f y^i^iffiltroxi h^^ 
77, tltCufal'-i/gyliaOMtfc. 











m 6 ojSbI 


-5. 7 mm 


2. 1 tVmm 


m 


m 7 0>&£ 


+7.0 mm 


2. 7 e C/m 


2000 #9* 


a 8 <d%%& 


+14.7 mm 


2. 82 tVmm 


3000 



®«tO»^5iSro^^fcfett5ftffia£« Vosf.min t M^Pfe« £ fete 
^9^^««ctroa^^©^€l*lR|fc43ttSft^:jiS Vdis.max tcD^fe 
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1 3 

-5 0 £ <D£ o IZfemZtitcV osf, min t V dis, maxti, HI 7 RUM 8 ^Mfilfc 
AV = V osf, min- V dis, max t Ltct^. AV ^jET&S^fC 

^<5{5^XH±mt-:i-r6^V^5 d^Kl&So ^LTH^ Vosf.min £ V 
dis, max <D TOjfll Y# * # < * S H iTM I- ¥tt A £ §1 # ±tf 5 n t ifi T? t 5 t 

19 11, @i£#®<Di!i££#t!Wii: U *§ B B B i»J®tf>G£|&«i£ Lfc»-&© AV 

Elf <DM®tfn& (AV> 0.01 mm/min) ©f&fflT^Jfc 

igiotctt, SifcJlLffi0>i*5£&«ttfc U ^ B B B tt'J®<DG£^fili£ L/c: 
^-a-WV osf, min £ V dis, max<D^m$. VcO^^j^^r^ bfc 0 @9J3i^l 0 

£RM&A©ftb*bS*SB£Srtt:tfcL-C*fc. "TZk* %3-&<D 



WO 01/71069 ^fc-/JP01/02161 

1 4 

£tlX%1t 9 ^tUi, ^nya7(Dl^ (V. V. Voronkov, J. Crystal Growth, 
Volume 59, page 625, 1982 ) IU 9, £H t V = V L < 

= v/g Kio-cfc^SfrSt £ft-c 

^o/j&n&ia 1 1, 1 2, 1 3{c^-f 0 hj&>p>, mkt&m®z±tz> v/g r±, 

@^#ffi(0i^${cj:o-c^:#<^{t:u-cv^r 1, 1 2, 1 
3d^, @^#®W(cJ;o-c*tt^I5fe^f H <75#^^6v/G fit ^ rot co^s £{b-f 

::t-, <&*pfim^i f-i ftfc v/g roflifi, @^#®^t^t^o 

Tv^iaecD^ro^romi 1 ^{Ktcffi^ Lfe 0 HI 6 (c&v^t 

£o\zmwirz><D\*m#>xmmxhzk\<^ zt&MZo 

fijt?^ 1 <Dm^m^xm&m&M i &m&'fZ(D\ifrte 9 M-e&s t 

mWa^£oxb J f'mtex%te^-b<D<D, z.tnz&^xhz>u&<Dmttrt*i-z> 
zt\zx%z> c cat, mmR®<Dj&ytkmmLx&Rv/G tfrnt-tzzt^tt 
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1 5 

r = a - h7^W^#^>n?)BI# V/G (t, @^#®coimu:#c#-f 5J k^ 

xmmz ± o r t mn v ? r k & z> 0 




WO 01/7106!) ^PT/JPOl/02161 



1 6 

zmm-tzxmo j rczfe^o-c^y = = ^^f H $- 

l-^^&o J fi±l2 (1) i^K^(c^-(D'b(D < !rE5r <b t>T^So 

(2) cz&taot^!) =tymm>b^v =>^¥^ B B H ?r§i#±tf t 

■T5 (2) |E«c0#fe o 
i"5 (3) lEtto^ifc. 

(5) sffE^^^^s^ffifDiSj^wsisn, iwe^y 3y»*fc»t 

(3) ISt^^fco 

(6) itma#cD3$££2 5 o o#?*a±£^5-<t&#«-rs 

(5) lS«©#fe. 

(7) czfeciot^y = ^»^c>v'y ^>*^ H B a^^i^±{f 5^*> 
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(8) czmizxixisv 3>»tt^e>->y =^¥seftsr§i#±»f t 

ffiU ^ilt, (I) *>ib (ill) v^Ttb^(D^ 0 B B ?| 

(I) *SA<&3l£±»f&££V (mm/min) £ U y = ^©jB£j&»& 1 3 0 0 °C 

5Jt#0. 2 0~0. 2 2mm 2 / < Cmini^S<t ptC^J^-rSwio 

(II) ®I*|£>«JG# 3t/ram*tt'fc 13 % Gedge£ GcenterWJ#l. 0 t/mm 
*«T*fc^)^<b, V£ V 0SFcloS8 ±0. 0 2 mm/min t$J»tSri, ¥#JV£ 

V osFciose ±0.01 mm/min Kifiljtftiii:, *3F*»^*©aM§3ftA# 
2O00GJ^±<Dt&i§M£-f 5- £ (&*3, G edge ft, 3£ B B B ffiyMJ W^ftM 
&JBB© 5. , G center W:, &§ i ^>bW<DmftfaWLmZi®!,<D¥-i£lX*hZ>< 

V 0SF close fi, §|#±tfj£3^^'>£*TV>ofc£#{C0SF y 

(III) V (mm/min) ft ±tf G (°C/mm) ttv'y 
= 1 3 5 0^iZT*<om&1im\Z&ttZ5\% ±tfto%M1&&tom.8t 
£j@Ew¥#Jffi, Gouteri*&A<Wft"J®K:fctt3G^ G center^ tir A 
tfZGiUX-hZk L-C, feA^6Mi:j|gA^*-e©ffillt<z>Klov/G<ii: 
= 0. 1 6~0. 1 8 mmVC • m i nil, G outer /G center^ 1 . 10 

fld iB <D fi£4g SB ^ fc K EI 9 co^^ it TO $ tb fciS*3& Id A 5 «fc 5 § 
£9£f£LV\ ^fc, ixy zaw^y h^b< {iv'y 3>?;c^<75£ 
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(9) 0.40 mra/mina±<a3I£ (HlCfi, 0.45 rara/rain&±tf)M) 
£kXh<Q, &<Dmi&m^X7jk£fl5> <fc 3lt±{f3il£ti:0.56~0.49 mra/min 

(10) ?^ffift<a£fr/5*&£Bfe&$ii$# 5 5% (iX!) = W h 
£ft^*t1-SS$<OJt^) U«9#£U<te, 7 0%«J:) #4t5Pi 
2 0 Omm^iOv'y nWV^i/ K 5 &J£$5ll<A*i§^lM$£tft X. 

(11) mMLXW:&&tLtc5*M±. U D$f^ L< ft, 10#iW±)<D 

(^y awv^y h±&fctt-rz%£<Di£m zx± uoafsixw:* 5 

titmmxh^tctcfr, t> ^^mft(D±mz&^xmxwimm* 5 5%ua±# 

(12) mmmm^2 4pp ma ^rx\ ^=^^^<D±mmx^m^.^ 
40% = w v*? h^(c»-r^^$(Djt#) ai#ftt5pg2o 

ft*?, ±!5(8)(Dv'y aw >=r> y bW&mm^tifo-rz >>y awyiy 
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(13) cz&iaotv!) * yj&mt* h*s}) = y*i&&&3\$±tf 5: 

J;5fcKS$Ji"r^y =«^*lS**9lt±rf s;: t v'y = 

=*y h«J6#ife. 

left 5 0 

(14) czfeKio-c^y 3 e> y = >¥*§(§i£3it±tf 
<(9)~(i 2) t«*a«> 

M. Hourai, H. Nishikawa, T. Tanaka, S. Umeno, E. Asayama, T. Nomachi, 
G. Kellty, "Seraiconducter Silicon" Electrochemical Society 
Proceedings PV 98-1, 1998, p453 (^T, ^^PfJ^T^J 5 ) Kl&^T, 6-T V* 
(1 5 Omm 

5, Sfc, J.G.Park, G.S.Lee, J.M.Park, S. M. Chou, H.K.Chung, "Defect 
in Silicon III" Electrochemical Society Proceedings PV 99-1, 1999 
P 324 (&T> &*PflJfiMfc6) \C\$s 200mm <4>=iy hi*. *£iP H :£;gl200 mm CD 
ft, 600mm (IP*>, £ScD5 0%) t>mXfaXhZ> t©^ft tc t ^ 5 - t & 
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2 0 

«ot, ±is do) <o r<>x-^mft<D±m*mkWit£mi&& 5 5% (i/V 

±) #ftt5PS2 0 Omm^iiOv'!) a^^^rfy hj £ V> 5 

0%#lEt5Pi2 0 0 mmSX±<Di/ V =iys(y=ty hSrf^Si tftfflt 5fc 
1) O rigfJ|ELT»3i$*l/fc5##± U DifSlX »4, 1 0 W±) <DV!) 

±) P&2 0 OmmWOV!) aWVrf? h StftV^* 

±fE<0£fcfim4&5&tf 6fc:|8V>Tfc, mmm&&2 4mua&T<Di> 
©^i||^$i^■CV^*V^fc4^>, ±12 (12) O rH3fcafc£# 2 4ppmaJE*TT\ * 

*/NiBrt(D£fcasjllfc»fc«tf#4 0% (v-y = w^=> h££fc*hh*fi 

£<ftjfc*) a±#ftt5 Pi 2 0 0 mmfiJliOi/ U a W V h J £V*5t> 

4: r 5T% ±l5w^f^J^T^6^c^3^^•C(4^ B B H coSI#±ra^(cov^T^E 

iEl4#£L&V^, 4itof!ltT«J 5 140.40 mm/minT^^ £ 51 # ±W 5 - t 
ttStbTV^. L*»L*^5>» £*Pfimtl5 fc*5V^-C0.40 mm/mint? 51 # ± if 
tiyt^ H B af46-r Vf- (15 0mm) <D h OT'fc o T 2 0 0 mmCD t <DT*{4& V\ 
^fiJtTfe4{cf40.55 iiWmin©ttft9l±(fa*^^lft«tt«s»ia*n 

V\ itL{4, 0.53 nWminOttfi5l±»fiS«^^te^fl8*S^*ilfcii*« 
cf L-TV N <5M. Iida, W. Kusaki, M. Tamatsuka, E. lino, M. Kimura, 
S. Muraoka, "Defect in Silicon III" Electrochemical Society 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



